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(57) ABSTRACT

An 1mage forming apparatus includes a heating member, a
temperature sensor to output detection values for determin-
ing a temperature of the heating member, a first amplifier to
amplily a diflerence value between the detection values with
a first amplification factor, a second amplifier to amplily the
difference value with a second amplification factor, a con-
verter to generate first temperature information through
analog-to-digital conversion of the diflerence value ampli-
fied by the first amplifier, generate second temperature
information through analog-to-digital conversion of the dii-
terence value amplified by the second amplifier, and gener-
ate compensation temperature information, and a tempera-
ture determiner to determine the temperature of the heating
member based on the second temperature mformation and
the compensation temperature information, 1 a particular
temperature range, and determine the temperature of the
heating member based on the first temperature information
and the compensation temperature information, outside the

particular temperature range.
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IMAGE FORMING APPARATUS TO
ACCURATELY DETERMINE
TEMPERATURE OF HEATING MEMBER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. § 119
from Japanese Patent Applications No. 2020-035428 filed
on Mar. 3, 2020 and No. 2021-025204 filed on Feb. 19,
2021. The entire subject matter of the applications is incor-
porated herein by reference.

BACKGROUND

Technical Field

Aspects of the present disclosure are related to an 1image
forming apparatus to determine a temperature of a heating
member.

Related Art

An mmage forming apparatus has been known that 1s
configured to determine a temperature of a heating member
using a temperature sensor having a detection thermistor and
a compensation thermistor. Specifically, a diflerence
between detection values from the individual thermistors 1s
amplified by an amplifier circuit, then analog-to-digital
converted by a conversion circuit, and output to a micro-
computer. The microcomputer determines the temperature
of the heating member using the converted difference and
the output value from the compensation thermaistor.

SUMMARY

In general, it 1s known that a quantization error occurs
when a conversion circuit converts an analog value mto a
digital value. Therefore, there 1s a concern that an error of
the detected temperature relative to an actual temperature of
the heating member might be increased due to the quanti-
zation error in the conversion circuit.

Aspects of the present disclosure are advantageous to
provide one or more mmproved techniques for an image
forming apparatus that make 1t possible to accurately deter-
mine a temperature of a heating member by reducing
influences of a quantization error caused when a conversion
circuit converts the temperature detected by a temperature
SEensor.

According to aspects of the present disclosure, an 1mage
forming apparatus 1s provided, which includes a heating
member configured to heat a sheet on which a toner image
1s formed, a temperature sensor including a film configured
to absorb infrared rays from the heating member, a detection
thermistor configured to output a first detection value cor-
responding to a temperature of the film, and a compensation
thermistor configured to output a second detection value
corresponding to a temperature of a holder holding the film,
a first amplifier configured to amplily a difference value
between the first detection value and the second detection
value with a first amplification factor, a second amplifier
configured to amplily the difference value between the first
detection value and the second detection value with a second
amplification factor higher than the first amplification factor,
a converter configured to generate first temperature infor-
mation by performing analog-to-digital conversion of the
difference value amplified with the first amplification factor,
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2

generate second temperature information by performing
analog-to-digital conversion of the difference value ampli-

fied with the second amplification factor, and generate
compensation temperature information by performing ana-
log-to-digital conversion of the second detection value, and
a temperature determiner configured to determine a tem-
perature of the heating member based on the second tem-
perature information and the compensation temperature
information, 1n a particular temperature range, and deter-
mine the temperature of the heating member based on the
first temperature information and the compensation tem-
perature 1nformation, outside the particular temperature
range.

According to aspects of the present disclosure, further
provided 1s an 1mage forming apparatus that includes a
heating member configured to heat a sheet on which a toner
image 1s formed, a temperature sensor including a detection
thermistor configured to output a first detection value cor-
responding to a surface temperature of the heating member,
and a compensation thermistor configured to output a second
detection value corresponding to an environmental tempera-
ture of the temperature sensor, a first differential amplifier
having a first gain and configured to receive an input value
corresponding to the first detection value and an mput value
corresponding to the second detection value, and a second
differential amplifier having a second gain and configured to
receive an input value corresponding to the first detection
value and an iput value corresponding to the second
detection value, the second gain being larger than the first
gain, a converter configured to generate first temperature
information by performing analog-to-digital conversion of
an output value from the first diflerential amplifier, generate
second temperature information by performing analog-to-
digital conversion of an output value from the second
differential amplifier, and generate compensation tempera-
ture information by performing analog-to-digital conversion
ol the second detection value, and a temperature determiner
configured to determine a temperature of the heating mem-
ber based on the second temperature information and the
compensation temperature information, 1n a particular tem-
perature range, and determine the temperature of the heating
member based on the first temperature information and the
compensation temperature information, outside the particu-
lar temperature range.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

FIG. 1 1s a longitudinal sectional view schematically
showing a configuration of a laser printer in an illustrative
embodiment according to one or more aspects of the present
disclosure.

FIG. 2 1s a block diagram showing an electrical configu-
ration of the laser printer in the illustrative embodiment
according to one or more aspects of the present disclosure.

FIG. 3 1s an illustration for explaining a configuration of
a temperature sensor in the illustrative embodiment accord-
ing to one or more aspects of the present disclosure.

FIG. 4 1s a graph, for explaining a particular temperature
range, which shows changes 1n a temperature of a heating
roller when a toner 1image formed on a sheet 1s thermally
fixed by the fuser, in the illustrative embodiment according
to one or more aspects of the present disclosure.

FIG. 5 shows temperature dependencies of output volt-
ages each obtained by amplitying a difference voltage with
a first amplification factor, in the illustrative embodiment
according to one or more aspects of the present disclosure.
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FIG. 6 shows temperature dependencies of output volt-
ages each obtained by amplitying the difference voltage with
a second amplification factor, 1n the 1llustrative embodiment
according to one or more aspects of the present disclosure.

FI1G. 7 is a schematic diagram showing a configuration of >
an amplifier circuit connected with an ASIC, 1n the 1llustra-
tive embodiment according to one or more aspects of the
present disclosure.

FIG. 8 1s a flowchart showing a procedure of temperature
control for the heating roller, 1n the illustrative embodiment
according to one or more aspects of the present disclosure.

FIG. 9 1s a graph, for explaining a conditional temperature
range, which shows that individual output voltages, each
obtained by amplifying the difference voltage with the
second amplification factor, vary depending on the tempera-
ture of the heating roller, with respect to respective diflerent
temperatures indicated by compensation temperature nfor-
mation, i the i1llustrative embodiment according to one or
more aspects of the present disclosure. 20

10

15

DETAILED DESCRIPTION

It 1s noted that various connections are set forth between
clements 1n the following description. It 1s noted that these 25
connections 1n general and, unless specified otherwise, may
be direct or indirect and that this specification 1s not intended
to be limiting 1n this respect. Aspects of the present disclo-
sure may be implemented on circuits (such as application
specific integrated circuits) or in computer soltware as 30
programs storable on computer-readable media including
but not limited to RAMs, ROMs, flash memories,
EEPROMSs, CD-media, DVD-media, temporary storage,

hard disk drives, floppy drives, permanent storage, and the
like. 33

Hereinafter, an image forming apparatus of an 1llustrative
embodiment according to aspects of the present disclosure
will be described with reference to the accompanying draw-
ings. In the illustrative embodiment, the image forming
apparatus 1s a laser printer to form an 1image on a sheet (e.g., 40
recording paper or a transparency) using toner as a devel-
oper.

As shown 1n FIG. 1, a laser printer 1 includes a sheet
feeder 3, an exposure device 4, a process unit 6, a fuser 8,

a controller 10, and a housing 2 for accommodating the 45
above elements 3, 4, 6, 8, and 10.

The sheet feeder 3 includes a feed tray 31 for accommo-
dating sheets S, a sheet pressing plate 32, and a feeding
mechanism 33. The feeding mechanism 33 includes a pickup
roller 33A, a separation roller 33B, a first conveyance roller 50
33C, and a registration roller 33D. In the sheet feeder 3,
sheets S 1n the feed tray 31 are brought to the pickup roller
33 A by the sheet pressing plate 32 and fed to the separation
roller 33B by the pickup roller 33A. The sheets S are
individually separated by the separation roller 33B and are 55
conveyed 1n a sheet-by-sheet basis by the first conveyance
roller 33C. The registration roller 33D, after correcting the
skew of a leading end of each individual sheet S, conveys
cach sheet S toward the process unit 6.

The exposure device 4 1ncludes a laser light source (not 60
shown), a polygon mirror, a lens, and a retlector (which are
shown with reference numerals omitted). In the exposure
device 4, laser light, emitted from the laser light source
based on 1image data, 1s scanned on a surface of a below-
mentioned photoconductive drum 61 of the process unit 6. 65
Thereby, an electrostatic latent 1mage 1s formed on the
surface of the photoconductive drum 61.

4

The process unit 6 forms a toner image on a sheet S. The
process unit 6 1s disposed below the exposure device 4 1n the
housing 2. The process unit 6 includes the photoconductive
drum 61, a charger 62, a transfer roller 63, a development
roller 71, a supply roller 72, and a toner container 74 for
storing dry toner.

In the process unit 6, the surface of the photoconductive
drum 61 i1s unmiformly charged by the charger 62, and
thereatter, the electrostatic latent image based on the 1image
data 1s formed on the surface of the photoconductive drum
61 by the laser light from the exposure device 4. The toner
in the toner container 74 1s supplied to the development
roller 71 via the supply roller 72. The development roller 71
supplies the toner to the photoconductive drum 61 on which
the electrostatic latent 1mage 1s formed. Thereby, the elec-
trostatic latent image 1s rendered visible, and the toner image
1s formed on the photoconductive drum 61. Thereaiter, when
the sheet S fed by the sheet feeder 3 1s conveyed between the
photoconductive drum 61 and the transfer roller 63, the toner
image formed on the photoconductive drum 61 1s transferred
onto the sheet S.

The sheet S with the toner image transferred thereon 1s
conveyed by the photoconductive drum 61 and the transfer
roller 63 to the fuser 8. The fuser 8 fixes the toner 1mage onto
the sheet S conveyed from the process unit 6. The fuser 8
includes a heating roller 81 for heating the sheet S, and a
pressure roller 82 for pinching the sheet S with the heating
roller 81. The heating roller 81 1s a cylindrical roller rotat-
ably held 1n the housing 2. The pressure roller 82 1s a roller
rotatably held inside the housing 2. In the fuser 8, when the
sheet S with the toner image transferred thereon 1s conveyed
between the heating roller 81 and the pressure roller 82, the
toner 1mage 1s thermally fixed onto the sheet S.

Heaters 83 are disposed 1nside the heating roller 81. In the
illustrative embodiment, the heaters 83 are two halogen
lamps. Each heater 83 1s formed 1n a shape extending with
substantially the same length as a length of the heating roller
81 in a width direction of the heating roller 81. The heaters
83 are arranged side by side inside the heating roller 81.

The sheet S with the toner image thermally fixed thereon
1s discharged onto a discharge tray 22 by a second convey-
ance roller 23 and a discharge roller 24.

As shown 1n FIG. 2, the controller 10 1s connected with
the sheet feeder 3, the exposure device 4, the process unit 6,
and the fuser 8, and controls operations of the aforemen-
tioned elements 3, 4, 6, 8, and 83. Specifically, the controller
10 controls a motor for rotating each roller included in the
sheet feeder 3, a motor for rotating the heating roller 81 and
the pressure roller 82 included in the fuser 8, and further
controls emission of light from the light source of the
exposure device 4.

The controller 10 1s connected with a temperature sensor
40 configured to detect a temperature of the heating roller
81. Detection voltages (1.e., below-mentioned first and sec-
ond detection voltages Va and Vb) output from the tempera-
ture sensor 40 1s repeatedly mput into the controller 10 at a
particular cycle.

The controller 10 controls the temperature of the heating
roller 81 using the detection voltages output from the
temperature sensor 40. Specifically, the controller 10 con-
trols the temperature of the heating roller 81 within a
particular temperature range when fixing the toner onto the
sheet 1n a printing process. On the other hand, the controller
10 controls the temperature of the heating roller 81 within a
temperature range lower than the particular temperature
range applied 1n the toner fixing, 1n a standby mode 1n which
the laser printer 1 does not perform the printing process.
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Next, the temperature sensor 40 will be described. The
temperature sensor 40 1s a non-contact type sensor. More
specifically, 1n the 1llustrative embodiment, the temperature
sensor 40 1s a thermistor temperature sensor. As shown 1n
FIG. 3, the temperature sensor 40 1includes a main body 44,
a film 43, a detection thermistor 41, and a compensation
thermistor 42. The main body 44 has an opening 445 that
opens 1n a surface 44q facing the heating roller 81. The
opening 445 extends to a sensor housing space 44c¢ for
accommodating the detection thermistor 41 and the com-
pensation thermistor 42 1nside the main body 44. An end,
opposite to the surface 44a, of the opening 445 1s closed by
a film 43. The opening 445 and the sensor housing space 44c¢
are partitioned from each other with the film 43 provided at
a boundary therebetween. The detection thermistor 41 1s
held to be fixed to the film 43, in the sensor housing space
44c. The compensation thermistor 42 1s held to be fixed to
a wall that forms the sensor housing space 44¢, 1n the sensor
housing space 44c.

In the temperature sensor 40 configured as above, infrared
rays radiated from the heating roller 81 are transmuitted to the
{1lm 43 through the opening 445 and are absorbed by the film
43. The detection thermistor 41 outputs a first detection
voltage Va corresponding to a temperature of the film 43. In
other words, the detection thermistor 41 1s configured to
detect infrared radiation from the heating roller 81 and
output the first detection voltage Va corresponding to a
surface temperature of the heating roller 81. The compen-
sation thermistor 42 outputs a second detection voltage Vb
corresponding to a temperature of the main body 44. In other
words, the compensation thermistor 42 1s configured to
output the second detection voltage Vb corresponding to an
environmental temperature of the temperature sensor 40.
The first detection voltage Va 1s an analog signal of which
a voltage value varies depending on the temperature of the
f1lm 43. The second detection voltage Vb 1s an analog signal
of which a voltage value varies depending on the tempera-
ture of the main body 44. The second detection voltage Vb
1s used to compensate for the first detection voltage Va.

Subsequently, a configuration of the controller 10 will be
described. The controller 10 includes an ASIC 11, an ener-
gizing circuit 15, and an amplifier circuit 16.

The energizing circuit 15 has a triac as a switching
clement. The energizing circuit 13 1s configured to switch a
state of the heaters 83 between an energized state and a
de-energized state. The energized state 1s a state 1n which the
heaters 83 are supplied with an AC voltage from an AC
power supply (not shown). The de-energized state 1s a state
in which the heaters 83 are not supplied with the AC voltage.

The amplifier circuit 16 1s configured to amplity a differ-
ence value between the first detection voltage Va and the
second detection voltage Vb received from the temperature
sensor 40. The amplifier circuit 16 1s further configured to
amplily the second detection voltage Vb. A detailed con-

figuration of the amplifier circuit 16 will be described later.
The ASIC 11 includes a CPU 12, a memory 13, and an

ADC (“ADC” 1s an abbreviation of “Analog-to-Digital
Converter”) 14. The ADC 14 1s Conﬁgured to perform
analog-to-digital conversion of the difference value ampli-
fied by the amplifier circuit 16, thereby generating tempera-
ture information Td. The ADC 14 1s further configured to
perform analog-to-digital conversion of the second detection
voltage Vb amplified by the amplifier circuit 16, thereby
generating compensation temperature imformation Ir. The
temperature information Td and the compensation tempera-
ture information Tr are digital signals that take discrete
values.
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The CPU 12 1s configured to determine the temperature of
the heating roller 81 using the temperature information Td
and the compensation temperature information Tr generated
by the ADC 14. The memory 13 stores a temperature table
that defines the correspondence between the temperature of
the heating roller 81 and a combination of the temperature
information Td and the compensation temperature informa-
tion Tr. By referring to the temperature table, the CPU 12
determines, as the temperature of the heating roller 81, a
temperature associated with the combination of the tempera-
ture mnformation Td and the compensation temperature
information Tr. In another instance, the CPU 12 may cal-
culate a temperature by an arithmetic operation using the
temperature information Td and the compensation tempera-
ture information Tr, and may determine the calculated
temperature as the temperature of the heating roller 81.

Using the determined temperature of the heating roller 81,
the CPU 12 variably controls an energizing time to supply
the AC voltage to the heaters 83 by the energizing circuit 15.
Specifically, the ASIC 11 generates a heater drive signal
based on the temperature of the heating roller 81 and outputs
the generated heater drive signal to the energizing circuit 15.
The heater drive signal 1s a signal to determine an amount of
AC power supplied to the heaters 83 by the energizing
circuit 15. More specifically, the heater drive signal 1s a
signal for on-ofl operating the triac.

Next, changes 1n the temperature of the heating roller 81
will be described. FIG. 4 shows changes 1n the temperature
of the heating roller 81 when the fuser 8 1s fixing a toner
image onto a sheet S. More specifically, FIG. 4 shows
changes 1n the temperature of the heating roller 81 during a
period of time (t1 to t2) when the sheet S passes between the
heating roller 81 and the pressure roller 82.

Betore the time t1, the temperature of the heating roller 81
rises as the heaters 83 begin to be supplied with the AC
power. At and aifter the time tl, the sheet S 1s pinched
between the heating roller 81 and the pressure roller 82, and
the temperature of the heating roller 81 varies around 160[°
C.]. Although the following features are not shown 1n FIG.
4, at and after the time t2, the sheet S 1s not pinched between
the heating roller 81 and the pressure roller 82, and the
temperature of the heating roller 81 temporarily increases.
Therefore, while the toner image 1s being fixed onto the
sheet S, the temperature of the heating roller 81 varies within
the particular temperature range WS1 from 150[° C.] to
200[° C.]. Namely, the particular temperature range WS1 1s
considered as a temperature range within which the tem-
perature of the heating roller 81 1s likely to be while the toner
image 1s being fixed onto the sheet S.

If a quantization error 1n the analog-to-digital conversion
by the ADC 14 for the temperature of the heating roller 81
becomes large 1n the particular temperature range WS1, the
toner 1mage may not be properly fixed. The inventors
focused on a fact that the temperature of the heating roller
81 changes within the particular temperature range WSI1
during the period of time when the toner 1mage 1s being fixed
on the sheet S. Then, the inventors came up with an 1dea of
using the temperature information Td having a high resolu-
tion only 1n the particular temperature range WS1 when the
temperature of the heating roller 81 i1s included in the
particular temperature range WS1. Specifically, when the
temperature ol the heating roller 81 1s not included 1n the
particular temperature range WS1, the temperature control
for the heating roller 81 1s performed using first temperature
information TdA. The first temperature information TdA 1s
temperature information Td having a certain range of reso-
lution 1n the entire temperature range which the temperature
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ol the heating roller 81 1s considered likely to be within. On
the other hand, when the temperature of the heating roller 81
1s included 1n the particular temperature range WS1, the
temperature control for the heating roller 81 1s performed
using second temperature information TdB. The second
temperature information TdB has a higher resolution in the

particular temperature range WS1 than the first temperature
information TdA.

Next, a principle for changing the resolution of the
temperature information Td will be described. FIG. 5 shows
temperature dependencies of output voltages Vol each
obtained by amplifying a diflerence voltage AV with a first
amplification factor Al. The difference voltage AV 1s a
voltage corresponding to a difference between the first
detection voltage Va and the second detection voltage Vb. A
horizontal axis indicates the temperature of the heating roller
81. In FIG. 5, “Vol_a” and “Vol_b” represent respective
values of the output voltages Vol corresponding to diflerent
second detection voltages Vb. FIG. 6 shows temperature
dependencies of output voltages Vo2 each obtained by
amplifying the difference voltage AV with a second ampli-
fication factor A2. A horizontal axis indicates the tempera-
ture of the heating roller 81. The second amplification factor
A2 1s higher than the first amplification factor Al. Each
amplification factor may not necessarily be a linear value but
may be defined by a non-linear function. Further, a lower
limit and an upper limit of a range of acceptable 1nput
voltages to the ADC 14 are shown as “Low” and “Up,”
respectively.

The output voltages Vol_a and Vol_b (see FIG. 5)
amplified with the first amplification factor Al decrease
slowly as the temperature of the heating roller 81 increases.
Namely, slopes, indicating the individual changes 1n the
output voltages Vol_a and Vol_b with respect to the change
in the temperature of the heating roller 81, are small. On the
other hand, the output voltages Vo2_a and Vo2_»b (see FIG.
6) amplified with the second amplification factor A2 have
larger slopes of their respective voltage values changing
depending on the temperature of the heating roller 81 than
the slopes of the output voltages Vol_a and Vol _b (see FIG.
5) amplified with the first amplification factor Al. Therelore,
in the particular temperature range WS1, the second tem-
perature iformation TdB calculated using the output volt-
ages Vo2_a and Vo2_b amplified with the second amplifi-
cation factor A2 has a higher resolution than the first
temperature information TdA calculated using the output
voltages Vol_a and Vol_b amplified with the first amplifi-
cation factor Al.

On the other hand, with respect to the output voltage Vo2
amplified with the second amplification factor A2, outside
the particular temperature range WS1, there are tempera-
tures at which voltage values of the said output voltage Vo2
are higher than the upper limit “Up,” and temperatures at
which that voltage values of the said output voltage Vo2 are
lower than the lower limit “Low.” The output voltage Vo2
amplified with the second amplification factor A2 1s satu-
rated to be the upper limit “Up” at such temperatures that
voltage values of the said output voltage Vo2 are higher than
the upper limit “Up.” Further, the output voltage Vo2 ampli-
fied with the second amplification factor A2 1s saturated to
be the lower limit “Low” at such temperatures that voltage
values of the said output voltage Vo2 are lower than the
lower limit “Low.” Therefore, outside the particular tem-
perature range WS1, the first temperature information TdA
1s more accurate than the second temperature information

TdB.
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Next, a specific configuration of the amplifier circuit 16
will be described with reference to FIG. 7. The amplifier
circuit 16 has a first mput terminal 51, a second 1nput
terminal 52, a third mnput terminal 53, and a fourth input
terminal 54 that are connected with the temperature sensor
40. Specifically, the first input terminal 51 1s connected with
the detection thermistor 41 via a first connection line L1.
Thereby, the first detection voltage Va 1s input 1nto the first
input terminal 51. The second input terminal 52 1s connected
with the compensation thermistor 42 via a second connec-
tion line L2. Thereby, the second detection voltage Vb 1s
input nto the second mput terminal 52. The third mnput
terminal 53 1s connected with the detection thermistor 41 via
a third connection line L3 that branches off {from the first
connection line LL1. Thereby, the first detection voltage Va 1s
input into the third iput terminal 53. The fourth input
terminal 54 1s connected with the compensation thermistor
42 via a fourth connection line L4 that branches off from the
second connection line L2. Thereby, the second detection
voltage Vb 1s mput into the fourth mput terminal 54.

In addition, the amplifier circuit 16 has a first output
terminal 55 and a third output terminal 37 that output the
output voltages Vo. Further, the amplifier circuit 16 has a
second output terminal 56 and a fourth output terminal 58
that output sub-output voltages Vs. Specifically, the first
output terminal 35 1s connected with a first difference
voltage terminal 91 of the ASIC 11 via a connection line LS.
The second output terminal 36 1s connected with a first
compensation voltage terminal 92 of the ASIC 11 via a
connection line 6. The third output terminal 57 1s con-
nected with a second difference voltage terminal 93 of the
ASIC 11 via a connection line L7. The fourth output terminal
58 1s connected with a second compensation voltage termi-
nal 94 of the ASIC 11 via a connection line LS.

The amplifier circuit 16 includes a first amplifier 160 and
a second amplifier 170. The first amplifier 160 1s configured
to amplity the diflerence voltage AV corresponding to the
difference between the first detection voltage Va and the
second detection voltage Vb, with the first amplification
factor Al. The second amplifier 170 1s configured to amplity
the difference voltage AV corresponding to the difference
between the first detection voltage Va and the second detec-
tion voltage Vb, with the second amplification factor A2. It
1s noted that the second amplification factor A2 1s larger than
the first amplification factor Al. As described above, the
difference voltage AV amplified by the first amplifier 160
with the first amplification factor A1 may be referred to as
the output voltage Vol. Further, the difference voltage AV
amplified by the second amplifier 170 with the second
amplification factor A2 may be referred to as the output
voltage Vo2.

The first amplifier 160 includes a first main operational
amplifier 161 and a first sub operational amplifier 164 that
function as non-inverting amplifiers. A non-inverting input
terminal of the first main operational amplifier 161 1s
connected with a first input line 162 leading to the first input
terminal 51. Thereby, the first detection voltage Va from the
detection thermistor 41 1s input 1into the non-inverting input
terminal of the first main operational amplifier 161. An
output terminal of the first main operational amplifier 161 1s
connected with one end of the first output line 163 with
which a resistor R3 1s connected 1n series. The other end of
the first output line 163 1s connected with a first output
terminal 55. An inverting mput terminal and the output
terminal, of the first main operational amplifier 161, are
connected with each other via a resistor R2. In the 1llustra-
tive embodiment, a capacitor C1 1s connected in parallel
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with the resistor R2. The first output line 163 1s connected
with the signal ground via a capacitor C2.

A non-inverting mput terminal of the first sub operational
amplifier 164 1s connected with a second input line 165
leading to the second mput terminal 52. Thereby, the second
detection voltage Vb from the compensation thermistor 42 1s
input mto the non-inverting mput terminal of the first sub
operational amplifier 164. An inverting input terminal of the
first sub operational amplifier 164 1s connected with the
signal ground via a resistor RS. An output terminal of the
first sub operational amplifier 164 i1s connected with one end
of a second output line 166 with which a resistor R7 1s
connected 1n series. The other end of the second output line
166 1s connected with the second output terminal 56. The
inverting input terminal and the output terminal, of the first
sub operational amplifier 164, are connected with each other
via a resistor R6. In the illustrative embodiment, a capacitor
C3 1s connected 1n parallel with the resistor R6. The second
output line 166 1s connected with the signal ground via a
capacitor C4.

The inverting input terminal of the first main operational
amplifier 161 and the output terminal of the first sub
operational amplifier 164 are connected with each other via
a resistor R4. Specifically, one end of the resistor R4 1s
connected with a resistor R1 leading to the mverting 1mnput
terminal of the first main operational amplifier 161. Further,
the other end of the resistor R4 1s connected with a contact
point K1 on the second output line 166. The contact point K1
1s between the register R7 and a contact point with which the
register R6 1s connected on the second output line 166.

In the first amplifier 160 configured as above, the second
detection voltage Vb input via the second mnput terminal 52
1s amplified by the first sub operational amplifier 164 and
then output to the second output terminal 56. From the
output terminal of the first sub operational amplifier 164, a
voltage, obtained by amplifying with a third gain G3 (=(R5+
R6)/R5) the second detection voltage Vb input into the
non-inverting input terminal of the first sub operational
amplifier 164, 1s output as a sub-output voltage Vsl. The
sub-output voltage Vsl1, output from the first sub operational
amplifier 164, 1s also output to the inverting mput terminal
of the first main operational amplifier 161 via the resistor
R4.

The first main operational amplifier 161 amplifies the
difference between the sub-output voltage Vsl input into the
inverting mput terminal of the first main operational ampli-
fier 161 and the first detection voltage Va input into the
non-inverting mmput terminal of the first main operational
amplifier 161. Then, the first main operational amplifier 161
outputs the output voltage Vol to the first output terminal 55.
Here, a resistance value of resistor R2 i1s larger than a
resistance value of resistor R1. Thus, from the output
terminal of the first main operational amplifier 161, a
voltage, obtained by amplifying with a first gain G1 (=(R1+
R2)/R1) the difference between the first detection voltage Va
input into the non-inverting mput terminal of the first main
operational amplifier 161 and the sub-output voltage Vsl
output from the first sub operational amplifier 164, 1s output
as the output voltage Vol. It 1s noted that the first gain G1
1s a major factor for determining the first amplification factor
Al.

In the 1llustrative embodiment, the third gain G3 has only
to be set to such a value that the second detection voltage Vb
amplified with the third gain G3 is not saturated 1n a range
of temperatures to be detected using the second detection
voltage Vb amplified. For instance, the range of tempera-
tures to be detected using the second detection voltage Vb
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amplified 1s a temperature range between a temperature
(e.g., O[° C.]) set as a lower limit 1n operating conditions for
the laser printer 1 and a temperature (e.g., 150[° C.]) set as
an upper limit of a heat-resistant temperature range for the
temperature sensor 40.

The second amplifier 170 includes a second main opera-
tional amplifier 171 and a second sub operational amplifier
174 that function as non-inverting amplifiers. A non-invert-
ing mnput terminal of the second main operational amplifier
171 1s connected with a third input line 172 leading to the
third mput terminal 33. Thereby, the first detection voltage
Va from the detection thermistor 41 1s 1mput into the non-
inverting input terminal of the second main operational
amplifier 171. An output terminal of the second main
operational amplifier 171 1s connected with one end of the
third output line 173 with which a resistor R13 1s connected
in series. The other end of the third output line 173 1s
connected with the third output terminal 57. An inverting
input terminal and an output terminal, of the second main
operational amplifier 171, are connected with each other via
a resistor R12. In the illustrative embodiment, a capacitor
C11 1s connected 1n parallel with the resistor R12. The third
output line 173 1s connected with the signal ground via a
capacitor C12.

A non-mverting mput terminal of the second sub opera-
tional amplifier 174 1s connected with a fourth mput line 175
leading to the fourth input terminal 54. Thereby, the second
detection voltage Vb from the compensation thermistor 42 1s
input into the non-inverting mput terminal of the second sub
operational amplifier 174. An inverting input terminal of the
second sub operational amplifier 174 1s connected with the
signal ground via a resistor R15. An output terminal of the
second sub operational amplifier 174 1s connected with one
end of the fourth output line 176 with which a resistor R17
1s connected 1n series. The other end of the fourth output line
176 1s connected with the fourth output terminal 58. The
inverting input terminal and the output terminal, of the
second sub operational amplifier 174, are connected with
each other via a resistor R16. In the 1llustrative embodiment,
a capacitor C13 1s connected in parallel with the resistor
R16. The fourth output line 176 1s connected with the signal
ground via a capacitor C14.

The inverting input terminal of the second main opera-
tional amplifier 171 and the output terminal of the second
sub operational amplifier 174 are connected with each other
via a resistor R14. Specifically, one end of the resistor R14
1s connected with a resistor R11 leading to the inverting

input terminal of the second main operational amplifier 171.
The other end of the resistor R14 1s connected with a contact
K11 on the fourth output line 176. The contact K11 1is
between the resistor R17 and a contact with which the
resistor R16 1s connected on the fourth output line 176.

In the second amplifier 170 configured as above, the
second detection voltage Vb iput via the fourth input
terminal 54 1s amplified by the second sub operational
amplifier 174 and then output from the fourth output termi-
nal 58. From the output terminal of the second sub opera-
tional amplifier 174, a voltage, obtained by amplifying with
a Tfourth gain G4 (=(R15+R16)/R135) the voltage input into
the non-inverting mput terminal of the second sub opera-
tional amplifier 174, 1s output as a sub-output voltage Vs2.
The sub-output voltage Vs2, output from the second sub
operational amplifier 174, 1s also output to the inverting
input terminal of the second main operational amplifier 171
via the resistor R14.

The second main operational amplifier 171 amplifies the
difference between the sub-output voltage Vs2 input into the
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inverting input terminal of the second main operational
amplifier 171 and the first detection voltage Va mput into the
non-inverting input terminal of the second main operational
amplifier 171. Then, the second main operational amplifier
171 outputs the output voltage Vo2 to the third output
terminal 57. Here, a resistance value of the resistor R12 1s
larger than a resistance value of resistor R11. Thereby, from
the output terminal of the second main operational amplifier
171, a voltage, obtained by amplifying with a second gain
G2 (=(R11+R12)/R11) the difference between the first detec-
tion voltage Va input into the non-inverting input terminal of
the second main operational amplifier 171 and sub-output
voltage Vs2 input into the inverting input terminal of the
second main operational amplifier 171, 1s output as the
output voltage Vo2. The resistance values of the individual
resistors R1, R2, R11, and R12 are set to such values that the
second gain G2 1s larger than the first gain G1. In the
illustrative embodiment, the fourth gain G4 has only to be
set to such a value that the sub-output voltage Vs2 is not
saturated 1n a range of temperatures to be detected using the
second detection voltage Vb amplified.

The output voltage Vol input via the first difference
voltage terminal 91 and the sub-output voltage Vs1 input via
the first compensation voltage terminal 92 are input into the
ADC 14 of the controller 10. The ADC 14 performs analog-
to-digital conversion of the output voltage Vol and calcu-
lates the first temperature information TdA. Further, the
ADC 14 performs analog-to-digital conversion of the sub-
output voltage Vsl amplified and calculates first compen-
sation temperature information TrA. The output voltage Vo2
input via the second difference voltage terminal 93 and the
sub-output voltage Vs2 mput via the second compensation
voltage terminal 94 are input to the ADC 14 of the controller
10. The ADC 14 performs analog-to-digital conversion of
the output voltage Vo2 and calculates the second tempera-
ture information TdB. Further, the ADC 14 performs analog-
to-digital conversion of the sub-output voltage Vs2 and
calculates second compensation temperature nformation
1rB.

Subsequently, temperature control using the first tempera-
ture information TdA, the second temperature information
TdB, the first compensation temperature information TrA,
and the second compensation temperature information TrB
will be described with reference to FIG. 8. The process
shown 1n FIG. 8 1s a process to be executed by the CPU 12
in response to the laser printer 1 beginning to fix the toner
image onto the sheet S.

In S11, the CPU 12 obtains the first temperature infor-
mation TdA and the first compensation temperature nfor-
mation TrA generated by the ADC 14. In S12, the CPU 12
obtains the second temperature mmformation TdB and the
second compensation temperature mnformation TrB gener-
ated by the ADC 14.

In S13, the CPU 12 determines whether a temperature
indicated by the first compensation temperature information
TrA 1s included 1 a conditional temperature range WS2. The
conditional temperature range WS2 1s a range ol the tem-
perature indicated by the compensation temperature infor-
mation Tr to accurately detect the second temperature infor-
mation TdB in the particular temperature range WS1. FIG.
9 shows temperature dependencies of output voltages Vo2
cach obtained by amplifying the difference voltage AV with
the second amplification factor A2. In FIG. 9, an output
voltage Vo2_1 1s an output voltage when the compensation
temperature information Tr indicates “10° C.” An output
voltage Vo2_2 1s an output voltage when the compensation
temperature mnformation Tr indicates “80° C.” An output
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voltage Vo2_3 1s an output voltage when the compensation
temperature information Tr indicates “100° C.”

The output voltage Vo2_1 1s saturated to be the lower
limit “Low” of the range of acceptable input voltages to the
ADC 14, 1n the particular temperature range WS1. It 1s noted
that, hereinafter, the range of acceptable input voltages to the
ADC 14 may be simply referred to as the “mput voltage
range.” This 1s because the output voltage Vo2_1, amplified
with the second amplification factor A2, 1s lower than the
lower limit “Low” 1n the particular temperature range WS1,
as indicated by a dashed line in FIG. 9. Namely, the second
temperature information TdB calculated using the first
detection voltage Va_1 is maccurate in the particular tem-
perature range WS1. On the other hand, the output voltage
Vo2_2 and the output voltage Vo2_3 have their values
between the upper limit “Up” and the lower limit “Low™ of
the 1input voltage range, 1 the particular temperature range
WS1.

Therefore, 1n the 1llustrative embodiment, the range of the
temperature indicated by the first compensation temperature
information TrA in the particular temperature range WS1 1s
set to the conditional temperature range WS2 1n which the
second temperature information TdB 1s not rendered inac-
curate. For instance, the conditional temperature range 1s a
temperature range within which the temperature of the main
body 44 of the temperature sensor 40 1s assumed to be while
the toner 1mage 1s being fixed onto the sheet S. Specifically,
for instance, the conditional temperature range 1s a tempera-
ture range having a lower limit H3 of 20[° C.] and an upper
limit H4 of 125[° C.].

When determining 1n S13 that the temperature indicated
by the first compensation temperature mnformation TrA 1s
included in the conditional temperature range WS2 (S13:
Yes), the CPU 12 goes to S14. In S14, the CPU 12
determines whether a temperature indicated by the first
temperature information TdA 1s included in the particular
temperature range WS1. Specifically, in S13, the CPU 12
determines whether the temperature indicated by the first
compensation temperature imnformation TrA 1s equal to or
higher than the lower limit H3 of the conditional tempera-
ture range WS2 and 1s equal to or lower than the upper limit
H4 of the conditional temperature range WS2.

When making an athrmative determination in S13, 1.e.,
determining that the temperature indicated by the first com-
pensation temperature information TrA 1s included in the
conditional temperature range WS2 (S13: Yes), the CPU 12
goes to S14. In S14, the CPU 12 determines whether the
temperature of the heating roller 81 is included in the
particular temperature range WS1. Specifically, in the illus-
trative embodiment, the CPU 12 determines 1n S14 whether
the temperature indicated by the first temperature informa-
tion TdA 1s equal to or higher than the lower limit H1 of the
particular temperature range WS1 and 1s equal to or lower
than the upper limit H2 of the particular temperature range
WS1.

When making an athrmative determination in S14, 1.e.,
determining that the temperature of the heating roller 81 1s
included in the particular temperature range WS1 (S14:
Yes), the CPU 12 goes to S16. When the temperature of the
heating roller 81 1s included 1n the particular temperature
range WS1, a resolution of the temperature indicated by the
second temperature information TdB 1s higher than a reso-
lution of the temperature indicated by the first temperature
information TdA. Therefore, in S16, the CPU 12 performs
temperature control for the heating roller 81 using the
second temperature iformation TdB and the second com-
pensation temperature mnformation TrB. As described above,
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by referring to the temperature table, the CPU 12 determines
the temperature of the heating roller 81 corresponding to the
combination of the second temperature information TdB and
the second compensation temperature information TrB.
Then, the CPU 12 generates a heater drive signal using the
determined temperature, and outputs the generated heater
drive signal to the energizing circuit 15.

When determining that the temperature indicated by the
first compensation temperature nformation TrA 1s not
included in the conditional temperature range WS2 (S13:
No), or determiming that the temperature of the heating roller
81 1s not included 1n the particular temperature range WS1
(S14: No), the CPU 12 goes to S15. When the CPU 12
proceeds to S15, the second temperature information TdB 1s
more 1naccurate than the first temperature information TdA.
Therefore, 1n the illustrative embodiment, the temperature
control for the heating roller 81 1s performed using the first
temperature information TdA and the first compensation
temperature information TrA.

After completion of S15 or S16, the CPU 12 once
terminates the process shown in FIG. 8.

The illustrative embodiment described above produces
the following eflects. The laser printer 1 includes the first
amplifier 160 and the second amplifier 170. The first ampli-
fier 160 amplifies with the first amplification factor Al the
difference between the first detection voltage Va and the
second detection voltage Vb output from the temperature
sensor 40. The second amplifier 170 amplifies with the
second amplification factor A2 the difference between the
first detection voltage Va and the second detection voltage
Vb. The ADC 14 performs analog-to-digital conversion of
the difference amplified by the first amplifier 160 and
generates the first temperature information TdA. Further, the
ADC 14 performs analog-to-digital conversion of the dif-
terence amplified by the second amplifier 170 and generates
the second temperature information TdB. The CPU 12
determines the temperature of the heating roller 81 1n the
particular temperature range WS1 based on the second
temperature information TdB and the second compensation
temperature iformation TrB. Further, the CPU 12 deter-
mines the temperature of the heating roller 81 outside the
particular temperature range WS1 based on the first tem-
perature mformation TdA and the first compensation tem-
perature information TrA.

Thereby, 1n the particular temperature range WS1, the
temperature of the heating roller 81 1s determined using the
second temperature mmformation TdB that has a high tem-
perature resolution in the particular temperature range WS1.
Hence, 1t 1s possible to accurately detect the temperature of
the heating roller 81 by reducing intluences of a quantization
error caused when the ADC 14 converts the detected tem-
perature of the heating roller 81.

The first amplifier 160 has the first main operational
amplifier 161 and the resistors R1 and R2 for setting the first
amplification factor Al of the first main operational ampli-
fier 161. The second amplifier 170 has the second main
operational amplifier 171 and the resistors R11 and R12 for
setting the second amplification factor A2 of the second
main operational amplifier 171. Thus, by adjusting the
resistance diflerences among the individual resistors R1, R2,
R11, and R12, 1t 1s possible to determine how large or small
the respective amplification factors Al and A2 of the first
amplifier 160 and the second amplifier 170 are relative to
cach other.

When the temperature indicated by the first temperature
information TdA 1s included in the particular temperature
range WS1, the CPU 12 performs temperature control for
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the heating roller 81 using the temperature determined based
on the second temperature information TdB and the second
compensation temperature information TrB. Thereby, it 1s

possible to accurately control the temperature of the heating
roller 81.

When the temperature indicated by the first compensation
temperature information TrA 1s included in the conditional
temperature range WS2, and the temperature indicated by
the first temperature mmformation TdA 1s included 1n the
particular temperature range WS1, the CPU 12 performs
temperature control for the heating roller 81 using the
temperature determined based on the second temperature
information TdB and the second compensation temperature
information TrB. Thereby, 1t 1s possible to further accurately
control the temperature of the heating roller 81.

When the temperature indicated by the first compensation
temperature mmformation TrA 1s not included 1n the condi-
tional temperature range WS2, or the temperature indicated
by the first temperature mnformation Td 1s not included 1n the
particular temperature range WSI1, the CPU 12 performs
temperature control for the heating roller 81 using the
temperature determined based on the first temperature infor-
mation TdA and the first compensation temperature nfor-
mation TrA. Thereby, a reduction in accuracy for the tem-
perature control may be suppressed as much as possible.

Hereinabove, the illustrative embodiment according to
aspects of the present disclosure has been described. Aspects
of the present disclosure may be practiced by employing
conventional materials, methodology and equipment.
Accordingly, the details of such materials, equipment and
methodology are not set forth herein in detail. In the
previous descriptions, numerous specific details are set
forth, such as specific materials, structures, chemicals, pro-
cesses, efc., 1n order to provide a thorough understanding of
the present disclosure. However, it should be recognized that
aspects of the present disclosure may be practiced without
reapportioning to the details specifically set forth. In other
instances, well known processing structures have not been
described in detail, in order not to unnecessarily obscure the
present disclosure.

Only an exemplary 1llustrative embodiment of the present
disclosure and but a few examples of their versatility are
shown and described 1n the present disclosure. It 1s to be
understood that aspects of the present disclosure are capable
ol use 1n various other combinations and environments and
are capable of changes or modifications within the scope of
the inventive concept as expressed herein. For instance, the
following modifications may be feasible.

(Modifications)

In S14 of the process shown 1n FIG. 8, the CPU 12 may
determine whether the temperature of the heating roller 81
1s 1included 1n the particular temperature range WS1, using
the second temperature mformation TdB.

In S13 of the process shown 1n FIG. 8, the CPU 12 may
determine whether a temperature indicated by the second
compensation temperature information TrB 1s included 1n
the conditional temperature range WS2.

It 1s merely one example that the temperature range,
within which the temperature of the heating roller 81 1s
likely to be while the toner image 1s being fixed onto the
sheet S, 1s used as the particular temperature range WS1. For
instance, a temperature range, within which the temperature
of the heating roller 81 1s likely to be when the laser printer
1 15 1n the standby mode 1n which the laser printer 1 does not
perform a printing process, may be used as the particular
temperature range Wsl.
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The conditional temperature range WS2 and the particular
temperature range WS1 may overlap 1n some temperatures.
For instance, the upper limit H4 of the conditional tempera-
ture range WS2 may be higher than the lower limit H1 of the
particular temperature range WS1.

Functions of a “temperature determiner” and a “tempera-
ture controller” according to aspects of the present disclo-
sure may not necessarily be performed by the ASIC 11. For
instance, the laser printer 1 may include a plurality of ASICs
and/or a plurality of CPUs. In such a case, the functions of
determining and controlling the temperature of the heating
roller 81 may be performed by at least one of the ASICs
and/or the CPUs.

The 1mage forming apparatus according to aspects of the
present disclosure 1s not limited to the laser printer 1 but may
be a copy machine or a multi-function peripheral. The image
forming apparatus may also be a color printer having a
plurality of process units corresponding to respective dif-
terent colors.

A heating member according to aspects of the present
disclosure 1s not limited to the heating roller 81. For
instance, the heating member may be a heating belt that
includes an endless belt and a heater configured to heat an
inner circumferential surface of the belt. In another instance,
the heating member may be an externally-heated type heat-
ing member, which includes a rotatable body including a
roller or a belt, and a heater configured to heat an outer
circumierential surface of the rotatable body.

The following shows examples of associations between
clements exemplified in the aforementioned illustrative
embodiment and modifications and elements according to
aspects of the present disclosure. The laser printer 1 may be
an example of an “image forming apparatus” according to
aspects of the present disclosure. The heating roller 81 may
be an example of a “heating member” according to aspects
of the present disclosure. The temperature sensor 40 may be
an example of a “temperature sensor” according to aspects
of the present disclosure. The film 43 may be an example of
a “film™ according to aspects of the present disclosure. The
detection thermistor 41 may be an example of a “detection
thermistor” according to aspects of the present disclosure.
The compensation thermistor 42 may be an example of a
“compensation thermistor’” according to aspects of the pres-
ent disclosure. The main body 44 of the temperature sensor
40 may be an example of a “holder” according to aspects of
the present disclosure. The first amplifier 160 may be an
example of a “first amplifier” according to aspects of the
present disclosure. The second amplifier 170 may be an
example of a “second amplifier” according to aspects of the
present disclosure. The ADC 14 may be an example of a
“converter” according to aspects of the present disclosure.
The CPU 12 may be an example of a “temperature deter-
miner’ according to aspects of the present disclosure. The
CPU 12 may be an example of a “temperature controller”
according to aspects of the present disclosure. The first
detection voltage Va may be an example of a “first detection
value” according to aspects of the present disclosure. The
second detection voltage Vb may be an example of a
“second detection value™ according to aspects of the present
disclosure. The resistors R1 and R2 may be included 1n
examples of a “first resistor” according to aspects of the
present disclosure. The resistors R11 and R12 may be
included 1 examples of a “second resistor” according to
aspects of the present disclosure. The first main operational
amplifier 161 may be an example of a “first output amplifier”
according to aspects of the present disclosure, and may be an
example of a “first differential amplifier” according to
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aspects of the present disclosure. The second main opera-
tional amplifier 171 may be an example of a “second output
amplifier” according to aspects of the present disclosure, and
may be an example of a “second diflerential amplifier”
according to aspects of the present disclosure.

What 1s claimed 1s:

1. An image forming apparatus comprising:

a heating member configured to heat a sheet on which a
toner 1mage 1s formed;

a temperature sensor comprising:

a film configured to absorb infrared rays from the
heating member;

a detection thermistor configured to output a first
detection value corresponding to a temperature of the
film; and

a compensation thermistor configured to output a sec-
ond detection value corresponding to a temperature

ol a holder holding the film;

a first amplifier configured to amplity a difference value
between the first detection value and the second detec-
tion value with a first amplification factor;
a second amplifier configured to amplily the difference
value between the first detection value and the second
detection value with a second amplification factor
higher than the first amplification factor;
a converter configured to:
generate first temperature information by performing
analog-to-digital conversion of the difference value
amplified with the first amplification factor;

generate second temperature information by performs-
ing analog-to-digital conversion of the difference
value amplified with the second amplification factor;
and

generate compensation temperature information by
performing analog-to-digital conversion of the sec-
ond detection value; and
a temperature determiner configured to:
determine a temperature of the heating member based
on the second temperature information and the com-
pensation temperature information, in a particular
temperature range; and

determine the temperature of the heating member based
on the first temperature mmformation and the com-
pensation temperature information, outside the par-
ticular temperature range.

2. The image forming apparatus according to claim 1,

wherein the first amplifier comprises:

a first operational amplifier configured to amplily a
value corresponding to the difference value; and

a first resistor that sets an amplification factor of the
first operational amplifier to the first amplification
factor, and

wherein the second amplifier comprises:

a second operational amplifier configured to amplify a
value corresponding to the difference value; and

a second resistor that sets an amplification factor of the
second operational amplifier to the second amplifi-
cation factor.

3. The image forming apparatus according to claim 1,

wherein the first amplifier comprises a first output ampli-
fier having a first gain and configured to output a {first
output voltage to the converter, and

wherein the second amplifier comprises a second output
amplifier having a second gain and configured to output
a second output voltage to the converter, the second
gain being larger than the first gain.
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4. The image forming apparatus according to claim 1,
turther comprising a temperature controller configured to
control the temperature of the heating member using a
temperature determined based on the second temperature
information and the compensation temperature information,
when a temperature indicated by the first temperature infor-
mation or the second temperature information 1s included in
the particular temperature range.

5. The image forming apparatus according to claim 4,

wherein the temperature controller 1s further configured to
control the temperature of the heating member using
the temperature determined based on the second tem-
perature information and the compensation temperature
information, when a temperature indicated by the com-

pensation temperature information 1s included in a

conditional temperature range, and the temperature

indicated by the first temperature mformation or the
second temperature information 1s included in the par-
ticular temperature range.

6. The image forming apparatus according to claim 3,

wherein the conditional temperature range 1s a tempera-
ture range within which the temperature of the holder
of the temperature sensor 1s assumed to be when the
sheet with the toner image formed 1s heated by the
heating member.

7. The image forming apparatus according to claim 4,

wherein the temperature controller 1s further configured to

control the temperature of the heating member using a
temperature determined based on the first temperature
information and the compensation temperature infor-
mation, when the temperature indicated by the com-
pensation temperature information 1s not included in
the conditional temperature range, or the temperature
indicated by the first temperature mformation or the
second temperature mformation 1s not included in the
particular temperature range.

8. The image forming apparatus according to claim 1,

wherein the particular temperature range 1s a temperature
range within which the temperature of the heating
member 1s likely to be when the sheet with the toner
image formed 1s heated by the heating member.

9. An 1mage forming apparatus comprising:

a heating member configured to heat a sheet on which a
toner 1mage 1s formed;

a temperature sensor comprising:

a detection thermistor configured to output a {irst
detection value corresponding to a surface tempera-
ture of the heating member; and

a compensation thermistor configured to output a sec-
ond detection value corresponding to an environ-
mental temperature of the temperature sensor;

a first differential amplifier having a first gain and con-
figured to receive an input value corresponding to the
first detection value and an mput value corresponding
to the second detection value:; and

a second differential amplifier having a second gain and
configured to receive an nput value corresponding to
the first detection value and an mput value correspond-
ing to the second detection value, the second gain being
larger than the first gain;

a converter configured to:
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generate first temperature information by performing
analog-to-digital conversion of an output value from
the first differential amplifier;

generate second temperature information by perform-
ing analog-to-digital conversion of an output value
from the second differential amplifier; and

generate compensation temperature information by
performing analog-to-digital conversion of the sec-
ond detection value; and

a temperature determiner configured to:

determine a temperature of the heating member based
on the second temperature information and the com-
pensation temperature nformation, 1 a particular
temperature range; and

determine the temperature of the heating member based
on the first temperature mmformation and the com-
pensation temperature information, outside the par-
ticular temperature range.

10. The image forming apparatus according to claim 9,
further comprising a temperature controller configured to
control the temperature of the heating member using a
temperature determined based on the second temperature
information and the compensation temperature information,
when a temperature indicated by the first temperature infor-
mation or the second temperature information 1s included in
the particular temperature range.

11. The image forming apparatus according to claim 10,

wherein the temperature controller 1s further configured to

control the temperature of the heating member using
the temperature determined based on the second tem-
perature information and the compensation temperature
information, when a temperature indicated by the com-
pensation temperature information 1s included mn a
conditional temperature range, and the temperature
indicated by the first temperature information or the
second temperature information 1s included in the par-
ticular temperature range.

12. The image forming apparatus according to claim 11,

wherein the conditional temperature range 1s a tempera-

ture range within which a temperature of a holder of the
temperature sensor 1s assumed to be when the sheet
with the toner image formed 1s heated by the heating
member.

13. The image forming apparatus according to claim 10,

wherein the temperature controller 1s further configured to

control the temperature of the heating member using a
temperature determined based on the first temperature
information and the compensation temperature infor-
mation, when the temperature indicated by the com-
pensation temperature information 1s not included in
the conditional temperature range, or the temperature
indicated by the first temperature information or the
second temperature information 1s not mncluded in the
particular temperature range.

14. The image forming apparatus according to claim 9,

wherein the particular temperature range 1s a temperature

range within which the temperature of the heating
member 1s likely to be when the sheet with the toner
image formed 1s heated by the heating member.
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